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In the art of making fire- works, great attention muat be 
^paid to the wdl tnlxing »if the materials, without which 
Jail lubouv is thrown away, to the purity of the articles, and 
^ the proper quantities of each, Sulphur, to be godd^iuust 
Ihe of a high colour, ami crack and bounce when held in the 
f hand. For small lirc-vvorks, such as may he bought in the 
:; the flour will be found quite good enough, but for the larger 
i- itijids, the lump brimstone ground is pie (hr able, 

I - is used in fire- works, more for its pleasant scent 

ilhan any material uso for the purposes of fire. It may be 
■ procured at chemisls* ready for use. The oil is* also 
^^ed in wet composition, for stars, &c. 



0/ Sulphtir, or Brmxtone, 

Sulphur is by nature the food of fire, and one of the 
l^pincipal ingredients in gunpowder, and almost in all com- 
^bsttions of ’fire- works ; therefore great care ought to be 
’gi^keit.of its being good, and brought to tiie highest perfcc- 
^fon,-!.:Now, to know when the sulphur is good, you are to 
bsen’c that it be of a high yellow, and if, when held in one's 
iand, it qrackles and bounces, it is a sign that it is fresh and 
Igood ; but as the method of reducing brimstone to a pow~ 
Ider is very troublesome, it is belter to buy the .flower ready- 
Juade, which is done in large quantities, and in great peiv 
E||.ctionv'but when a greats quantity of fire-worka is to bo 
^ade, it best to uscy^the tump brimstone ground, in the same 
aanner ns gniipowjicr, , , . : 
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Of Sattpetre, 

Saltpeter being the principle iDgredient in fire*workSj 
and a volatile body, by reason of its aqueous and aerial 
parts, is easily rariHed by fire ; but not so soon when foul 
and gross, as when purified from its gross and earthy parts, 
which greatly retard its velocity; therefore, when any 
quantity of fireworks is intended to be made, it would he ne- 
cessary first to catamine the saltpetre ; for if it be not well 
cleansed from all impurities, and of a good sort, your works 
will not have their proper efiectt 



thoroughly lighted, and in a fiamo, cover tlie hole witli 
7^ hoards, and fling earth over them close, to prevent the air 
from getting in, yet so as not to fall among the charcoal; 
and when it has lain thus for twenty-four hours, take out 
coals and lay tliem in a dry place for use* It is to be 
■i I observed that charcoal for fire-works must always be soft 
:&ad well burnt, which may l>e bouglit ready donci 









puheiize Saltpetre, 

Take a copper kettle, the bottom being spherical, an< 
put into it fourteen pounds of refined saltpetre, with tw^ 






Of Gunpowder f^Ci 

b. Gunpowder being a principal ingredient in fire-worlts, 
will not be improper to give a short definition of its 
I grange explosive force, and cause of action, which, accord- 
lifig to Dr. Shaw’s opinion of the chemical cause of the ex- 
blosive force of gunpowder, is as follows ;—Plach grain of 
gunpowder consisting of a certain proportion of sulphur, 



,«.«s or 

a slow fire, and >vh<?n the a^tpetre is duasol , y n ^ smallest spark ; at which time both the sulphur and 
purities arise, skim them off, tod keep conetau y t nitre immediately melt, and by means of the coal inter- 

It with two large spatul^, till idl the water exhales between thm, burst into flame; which spreading 
when done enough, It wiU like white ^nd, an 1 grain to grain, propagates the same effect almost 

fine as flour ; but if it should boil too fast, t e i instantaneously, wlience the whole mass of powder comes to 

off the fire, and set it on some wet atoJ, which will prevent 1 contains a large proportion both of air 
the mtee from sticking to the kettle. Tft hen you have pul- j water, which are now violently ratified by the heat, a 
venzed a quantity of saltpetre, be careful to keep i in V j kind of fiery explosive blast is thus produced, wherein the 

tflitre seems, by its aqueous and aerial parts, to act as bel- 
:|]ows to the other infiatmnablo bodies (sulphur and coal) to 
them into a flame, and carry off tbdr whole substance 
in smoke and vapour." 



'fo prepare CAareoalfor Firewor’ks^ 

Charitoal Is a preservative, by which the saltpetre and I 
brimstone are made into gunpowder, by preventing the 



sulphur from suffocating the atrong and tvindy exbaIatiop | 
of the nitre. There are several sorts of wood mode use of 







ll'ow> to meal Gmtp&Wfkrt Jlrimstonef and Charcoal : 

for this purposO; some prefer hazel, others willow, and f Thu re have been many methods used to grind these 
others alder. The method of hiiming the wood is this : ' |)tiFed>ents to a powder for fire-works, such as large mor* 
cot it in. pieces Of two of thret feet long, then slit each | !ars and pestles made of ebony, and other hard woods ; bat 
piece in four parts; scale off tha bark and hard knots, and Inone of these methods Lave nroved ao effectual and Ann^flvna 



dry them in the aun, or in an oven; then make in the 
earth a square hole, and line it with bri^s, In which lay 
the wood cresaing one another, and set It on fire ; when 



I Lave proved ao effectual and speedy as 
ik last invention, that of itbe mealing tiible. This table ii 
fliade of elm, with a rim round its edge, four or five iiichei 
Jigh; and at the narrow end is a slider, which .nihs in a 
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groove aini forms part of tUe rim ; «> that irheii you Iiavii 
taken out of the table aa much powder as you conveniently 
Citti, with a copper shoveli} you may sweep all clean out at 
tbe slider. When you are going to meal a quantity of pow- 
der* observe not to put too much on the table at once i but 
when you liave put in a good proportion, take a iiuiller and 
rub it therewith till all the grains are broken j scarce it iu a 
lawn sieve, that litis a receiver and top to it ; and that wbidi 
does not pass through the sieve, return again to the table 
and grind it more, till you have brought it all fine enough 
to go through the sieve. Brimstone and charcoal are 
ground in the same manner as gunpowder^, only the muUor 
must be made of ebony, for tliese in^edients being harder 
than powder, would stick in the grain of tho elm, aiul be 
s'cry clilhcult to grind ; and as the brimstone is apt to stick 
and clog to the fable, it would be best to keep one for that 
purpose only, by which means you will always have your 
brimstone clean and well ground. 

Spur Fire, 

Tms hye U the most beautiful of anjr composition yet 
kntnvn. As it requires great trouble to bring it to perfec- 
tion, particular care must be paid to the following ingtruc- 
tions. They are made generally in coses about sis inches 
long, but not dnven very hard. 

CIttAHOn. M, e>a, CHAROB, M, fls. 

Saltpetre.., 4 O') rSnltpetre I 0 

Sulphur 2 0 ^or^ Sulphur 0 « 

Iiamp-black .... 1 8j (.Lamp-black 4 quarts. 

This com position is very dlffictilt to mix. The saltpeti'e 
and brimstone must be first sifted together, and then put 
into a marble mortar, and the lamp-black with them, wliieli 
you work down by degrees with a wooden pestle, till uU 
the ingredients appear of one colour, which will be some- 
thing greyish, but very near black ; tlien drive a little into 
a ease for trial, and flee it in a dark place ; and if the sparks, 
which are called stars, or pinks, come out in clusters, and 
aft«rwardB apread well without any other sparks, it is a sign 
«f its being good, otUfinviao, Trot; for if any drossy spark# ap- 



ftcar, and the stars not full, it is then not mixed enough ; 

Iml if the pinks ure wid soon brsali* it is a sign 

that you have rahhed it too iiiuch, _ 

This nitKrtiiF6 when nibbed too imichj will be too iieiOBj 
imd hardly fthow any stars ; and, on the contrary, when not 
minced eiiOlighj will be too weak* and throw obs^curfe 

fiinokey and lumps of dross^ without any stars. Ihe reason 
of this charge being called the spur fire la, becau^ the 
sparks it yields have a great rescmblaiic-e to the rowel ot p. 
hour, from whence it takes Its name. As the beauty of this 



aiKi may pe uvm j[i tuftsiauti . 

60 innocent a nature, that, although an improper phrase, it 
mav be called a cold fire ^ and so extraordinary is the hre 
produced from this composition, that, if weil the 

feparks will hot burn a handkergMef when held m the midfet 
f>f them ; voU may hold them lb, your hand while burning 
with as much safety as a candle ; and if you P'd your hand 
within a foot of the case, you will feel tlic sparks fall bke 
drops of rain. 

To muM Touch Paper. 

Dissolve in some spirits of wine or vinegar, a little 
salpetre ; then take some purple or blue paper, wet it 
with the above liquor, and when dry it will be fit fbr use. 
When you paste this paper on any of your works, take care 
that the paste does not touch that pan which is to burn. 
The method of using this paper is, by cutting it into slips, 
long enough to go once round the mouth ot the serpent, 
cracker, &e. When you paste on these slips, leave a little 
above the mouth of the case not pasted; then prime the 
case wIlIi meal powder> (see p. 177) ftbd twist the paper to 
a point. 



ISO 



ENDLESS AMUSEMENT, 



ENDLESS AMUSEMENT, 



181 



Of such Ingredients as slum themselves in Sparks whtvtl 
rammed intc ekoaked Cases. " 

The set colours of fire produced by sparts arc divided^ 
into four sorts, Tiz, tbe blaclt, white, grey, and red } tbt|^ 
black charges are composed of two ingredients, which ar® 
meal powder and charcoal j the white of three, viz, salt J 
petre, sulphur, and charcoal ; tbe grey of four, viz, mcali 
powder, saltpetre, brimstone, and charcoal ; and the red 
three, vb. meal powder, charcoal, and saw-dust. 

There are, beside these four regular or set chargcs| 
two others, wiiicb arc distinguislted by the names of 
pound and brilliant charges ; the compound charge beih|| 
made of many ineredicnts, such as meal powder, saltpett^f 
brimstone, charcoal, saw-dust, sea-coal, antimony, glassi 
dust, brass'dust, steel- filings, cast-iron, tanners’ dust, 
or nny thing that will yield sparks } all which must be ma| 
uaged with discretion. The brilliant fires are composed o| 
meal powder, saltpetre, brimstone, and steel-dust j or with^ 
raeal-powdcr .and sieclfilings only. 






Of the Method of mixing Compositions, 

The performance of the principal part of fire-worka 
depends much on the compositions being well mixed || 
therefore great care ought to be taken in this part of tM|| 
work, particularly in the composition for sky-rockets,-’^ 
When you have four or five pounds of ingredients to mixj 
which is a sufficient quantity at a time, ffor a larger proi 
portion will not do so well) first put the different ingr£dicntl| 
togetlier, then work tliem about with your hands, till you ' 
think they are pretty well incorporated; after which put 
them into a lawn sieve with a receiver and top to it ; and 
if, after it is sifted, any should remain that will not pass 
through the sieve, grind it again till fine enough ; and if ^ 
be twice- sifted it will not be amiss ; but the compasition| 
for wheels and common works are not SO material, nof 
need be so fine. But in all fixed works, from which tlie= 
fire is to play regular, the ingredients must be very line, 
and great cai'o taken in mbting them well together; and 



[observe, that, in all compositions wherein are ^ Steel or 
liron filings, the handk must not touch ; nor will any works, 
I which have iron or steel in their charge, keep long in damp 
iweather, without being properly prepared; according to 
Ithe following directions ; 

I It may sometimes happen, that fireworks ma^ be 
Ijuired to be kept a long time, or sent abroad ; neither of 
IwJrtich coiild be done with brilliant fires, if made with fil- 
unprepared ; for this reason, that the saltpetre being 
pi n damp nature, it causes the iron to rust, the natural 
Bbriseqnence of which is, that when the works are fired, 
likere will appear but very few brilliant sparks, but instead 
ipf tliem a number of red and drossy sparks ; and besides, 
Ipie cliarge will be so mucli weakened, that if this should 
^appen to wheels, the fire will not be strong enough to 
them round ; to prevent such accidents, prepare 
m>ur filings after the following manner ; — Melt in a glazed 
|(artlieu pan some brimstone over a slow fire, and when 
pelted, throw in some filings, which keep stirring about 
f till they arc covered with brimstone; this you must do 
Irffile It is on the fire; then take it off, and stir U very 
|i[ulck till cold, rvlien you must roll it on a board with a 
wooden roller, till you have broken it as fine as corn pow- 
Mcr; after which, sift from it as much of the brimstone aa 
fp>u c-an. There is another method of preparing filings, so 
ia^ to keep two or three months in winter; this may be done 
I by rubbing them between the strongest sort of brown, 
paper, which has been previously moistened with linseed 

ill' 

I : N, B. If the brimstone should take fire, you may put it 
put, by covering the pan close at top. It is not of much 
^n^quence what quantity of brimstrme yon use, provided 
Ihere is enough to give each grain of iron a coat; but as 
feiiplt as will cover the. bottom of a pan of about one foot 
piaineter, will do for five or six pounds of filings. Cast- 
pi, for gerbes will be preserved by the above method, 



To make Crackers. 

I Cut some stout cartridge-paper into pieces three indies 
|i>d A half broad, and one foot long ; one edge of each of 

9 
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tbcpe pieces fold down lengthwbfi about three quartera of 
an inch broad j then fold the double edge down a quarter 
of an inchj and turn the single edge bach half over the 
double fold ; open it, and lay all along the channel, which 
is formed by the foldings of the paper, some meal-powder i 
then fold it over and over till all the paper is doubled up, 
rubbing It down every turn; this being done, bend it 
bacliwards and forwards, two inches and a half, or tlicre- 
abouts, at a time, as often as the paper will allow j hold 
all these folds flat and dose, and with a small pinching 
cord, give one turn round the middle of the eradier, and., 
pinch it dose; bind it with packthread, as tight as you 
can i then in the place where it was pinched, prime one 
end, and cap it with touch-paper. When these crackers, 
are fired, they will give a report at every turn of the paper ; 
if yon would have a great number of bounces, you miist 
cut the paper longer, or join them after they are 
but if they are made very long before they arc pmened, 
you must !iave a piece of wood with a groove m it, dcup 
enough to let in half the cracker j this will hold it straight 
while it is pinching, 



To make S0ubs and Serpents. 

PinsT make the cases, of about sis inches in length, by 
rolling slips of stout cartridge-paper three times round a 
roller; and pasting the last fold ; tying it near the bottom 
ns tight as possible, and making it air-tight at the end by 
sealing^^vax. Then take of gunpowder half ft pound, char^ 
coal one ounce, brimstone, one ounce, and steel-tilmga half 
an ounce, (or in like proportion) grind them with ft mnller 
or pound them in a mortar. Your cases being dry and 
ready, first put a thimble-fnll of your powder, and ram it 
hard down witharulcrj then fill the case to the top iviHi 
the aforeaaid mUlurc, ramming ithaj^down^m the course 
of filling two or three times ; when this is done, point it 
with touch-paper, which should be pasted pn that part 
which touches the case, otherwise it is liable to drop off. 









Skp Jdocheis. 

Rockets being of the fire- works most in use, we shall 
give them the preference in description. As the perform- 
ance of rockets depends much upon their monlds, they 
should be made according to the following proportions 
Thking the diameter of the orifice, its height should be 
.equal to six diameters and two-thirds; the choke, one 
diameter and one- third of this model, will serve for every 
rocket from 4 ok. to 6 lb. For instance ; suppose the 
diameter of a rocket of lib, be IJinch, then its length 
being G diameters and two-thirds, the length of the case 
must be lOf^ inches, and the choke 2J inches. Ypur ram- 
mer must have a collar of brass to prevent the wood from 
splitting. 

Method of rolling^ Rochet The cases must be 

made of the strongest cartridge paper, and rolled dry. 
The case of a middling sized rocket will take up paper of 
four or five sheets tlilck ; having cut your papers to a 
proper size, and the last sheet with a slope at one end, 
fold down one end, and lay your former on the double edge, 
and wlicn you have rolled on the paper within two or three 
turns, lay the next sheet on that paii; which is loose, and 
roll it all on. Then, in order to roll the case as hard as 
possible, place it on a table, and with a smooth board 
roll it for some time forwards on the table till it becomes 
quite hard and firm. This must be done with every sheet- 
You have next to choak the ease, for which purpose draw 
your former a little distance from the bottom, then, with 
a cord once round the case, pull it rather easy at first, and 
harder, till you have dosed the end. To make it easy, you 
may dip the ends of the inner sheets in water before rolling, 
then bind it ^vitli small twine. 

Having thus pinched and tied the ca.'^e so as not to give 
way, put it into the mould without its foot, and with a 
tnalict drive the former hard on tlte end-piece, which tvill 
foLxe tlui neck close and smooth. Tins done, cut the case 
to its proper length, allowing from the neck to tiic edge of 
the moutii half a diameter, which is equal to the height of 
the nipple ; then take out the former, and drive the case 
over the piercer with a long rammer, and the vent will 
be of a proi>ci' size. 
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Having formed your cases, we will now proceed to tlie 
description of tlie ingredients necessary for the rocket. 

mianiag ihe Composition. — ^'I'he performance of the 
principal part of fiiie-workft depends much on the compo- 
sitions being well mixed, therefore, great care must be 
tdccn in this part of the work, particnlarjy for the compo- 
sition for sky-rockets. When you have four or live pounds 
of ingredients to mix,' which is a suMcient quantity at a 
time, for a larger proportion will not do so well) first put 
the differejit ingredients together, then work tliem about 
with your hands, till you tiiink they are pretty weii incor- 
porated ; after which, put them into a lawn sieve with a 
TCceiver and top to it ; and if, after it is sifted, any re- 
maius that will not pass through the sieve, grind it again 
till it is fine enough ; and if it l^ twice sifted, it will not be 
amiss, hut the compositions for wheels and conpiinon works 
are not so material, nor need be so line. But in all fixed 
works, from wliich t!ie fire is to play regular, the ingre- 
dients must be very fine, and great care taken in mixing 
them well toother j and observe, that in all compositions 
wherein are iron filings, the hand must not touch them j 
nor will any works which have iron or steel in tlieir charge 
keep long in damp weather. 

To ttrive or mm —Rockets arc filled hollow, 

otherwise they would not ascend, and there is not a part 
that requires greater attention than this stage of tlie process. 
One blow more or less with the mallet will spoil the ascent. 

^ The charge of rockets must always he driven above the 
piercer, and on it must he rammed a thin head of clay; 
through the middle of which bore a small hole to the com- 
position, that when the charge is burnt to the top, it may 
oornmunicate its fire through the hole to the stars in the bead. 

To a rocket of four ounces, give to each ladle-fiiU of 
charge 16 strokes i to a rocket of 1 lb, 28 ; to a 2-poiinder, 
36 J to a 4-poundcr, 42 j and to a 6-pounder, S6 ; but 
reckets of a larger sort cannot l>e driven well by hand, but ■ 
must be rammed with a machine made in the same manner 
as those for driving piles. 

'Die method of ramminf^ wheel cases, or any otlicr sort 
in wliicli the charge is driven solid, is the same as sky- 
rockets. 
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When you load the heads of your rockets with stars, 
rains, serpents, crackers, scrolls, or any thing else, accord- 
ing to your fancy, remember always to put a laaleiul oi 
meal-p'owder into each head, which will be enough to 
bi^rat tlie head, and disperse the stars, or whatever it 

contains. , , . 

Dccomtlomfor Sh/ JiacAcW.— Pky-rockets may he deco- 
rated according to fancy. Some arc headed with stars of 
different sorts, such as tailed, lirilliant, white, blue, ana 
vellow stars, &c. Some with gold and silver rams t others 
with serpents, crackers, fire -scrolls, and maroons ; and 
some with small rockets and other devices, as the maker 
pleases. 

LENOTit OP ROCKET STICKS. 

For rockets of 6 lb. 0 oe. the stick must be 14 ft, 10 In. long 
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Having your sticks ready, cut on one of the flat sides at 
the top a groove the length of the rocket, and as broad as 
the stick will allow j then on tlie opposite flat side, out two 
notches, for the cord, which ties on the rocket, to lie m j 
one of these notches must be near the top of the stick, and 
the other facing the neck of the rocket; the distance bc- 
Uvccn these notches may be easily known, for the top of 
the stick Klioiild always touch the head of the rocket. 
Wiicn your rockets and sticks are ready, lay the rockets in 
the grooves in the sticks, and tie them on. We wiU now 
proceed to the charge for sky-rockets : 

ROCKETS OF FOUR OUNCES. 

lb. ox. ! lb. OB 

Meal-powder ......... 1 4 Charcoal . * ® ^ 

Saltpetre 0 4 , 

ROCKETS OF EIClkT OUNCES. 

lb. oz. I Ib.oz. 

Meal-powder 1 0 i Brimstone - 0 3 

Saltpetre 0 4 I Charcoal * . . « H 

Q 3 
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Meiil-powdcr V,-,,. 2 0 

Saltpetre 0 8 

Brlaiifilano 9 4 



ONE rOOKD. 
lb. OK. 



lb. oa. 

Chareoni .......... 0 2 

Steel-filings, 0 



Saltpetre **..-.**•*.. 4 0 
HiijastoiiD .. 0 



SKY-ROCKETS IN GRRERAE. 
lb. OZ. 



lb. OK, 

Cliareoa! l 12 

Meal-powcicr 0 2 

LARGE SKY-ROCKETS. 



lb. oa. 

Saltpetre 4 0 

Mcal-poirdor 1 0 



BriiiRitoiie. 



11). oa, 
1 0 



Meal- powder 
Cliarcoa! . . , 



ROCKE'J’S OF A MIDDUNO SIZE, 
lb. OZ. 



Ib.oz. 

1 0 Saltpetre 3 0 

I 0 Sulphur . 2 0 

ROCKET STARS. 

WII1TI4 STARS, 
lb. OZ. 



Me«l-]iowfler 0 4 

Saltpetre 0 12 

Sulpluir Tiviim 0 6 



lb. OZ. 

Oil of spike 0 2 

Caiophor ... 0 5 



BLUE STARS, 
lb. OZ 



Meal-powder (I 8 

Saltpetre 0 4 

Sulphur 0 2 



lb. OZ, 

Spirits of wine fj 2 

Oil of spike U 2 



VARIEGATED STARS, 
lb. OZ, 



Meal-powder (1 0 § 

Saltpetre f> 4 



lb. OZ. 

Sulphur viviim ...... 0 2 

Camphor O 2 



Saltpctie .......... 0 .31 

Sulphur 0 



BRILLIANT STARS, 
lb. OZ 



Ib.oz. 

Meal-powder o 0| 



\Vorked up with spirits of wine only. 
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COMMON STARS, 
lb. OZ. 



Saltpetre p f> 

Brimstone () 4 

Antimony {) 4 ^ 



lb. OZ. 

Ismgl.iss fl 0^" 

Camphor t) 

Spirits of wine .... 0 0 | 



tailed stars. » 



1 ^, , Ib.oz. 

Mcal-poivder (J 2 

Bi'iinstonc 0 2 



lb. OZ. 

Saltpetre * . . , , 0 2 

Charcoal (coarsely \ » 

J ^ 

STARS OF A PINE COLOUR. 



, Ib.oz. 

Sulphur 0 1 

Meal-powder . , , . . 0 1 

Saltpetre 0 \ 



lb. OZ. 

Camphor 0 OJ 

Oil of ttirpemtine , , 0 O 4 : 



Saltpetre 0 

IlFimstoiie. 0 

Glass-dust 0 



BAINS. 

GOLD RAIN FOR SKY-ROCKETS, 

8 Antimony 0 0| 

2 Brass-dust 0 

I I Saw dust, 0 0 i- 



silver rajn, 
lb, OK. 



Ib.oz, 

Charcoal 0 4 

SteeJ-dust * , 0 0 1. 



Saltpetre 0 

Brimstone 0 

To Jlx one EocAet on Me of When skv- 

lockets are bxed one on the toi> of another, thev are called 
on account of their mounting S(, v'crv 
mglj. lowering rockets are made after this manner: 
1 IS on A pound-mcket a bead without a eoUar i then take 
a four ounce rocket, which may be headed or bounced, and 
nib the moutli of it with meal-powder wetted ivitii spirit of 
wine : this done, put it in the head of the hirgc roeket with 
Its mouth downwards ; but before it is put in, stick a bit 
of fpjick-mNteh m the hole of the clay of the pound-rocket, 
which match should be long enough to go a little way up 
the bore of tfie email rocket, to fire it when the large roclalt 

I? t rocket is too small to fill 

Llje head of the other, roll loiind it as much tow as will 
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make it stand upright in the centre of the head : the rocket 
being tlms hired, paste a single paper round the opening of 
the top of the liead of the large rocket. The large rocket 
must have only half a diameter of charge rammed above 
the piercer j for, if tilled to the usual hclglit, it would turn 
before the small one takes hre, and entirely destroy the 
intended effect : when one rocket Is headed with aaother, 
there will be no occasion for any blo\ving powder ; for the 
force with which it goes off will he sufficient to disengage it 
from the head of the first fired rocket. Tlie sticks for these 
rockets must be a little longer than for tliose headed with 
stars, rains, &C. 

C'aditceit^ /Socie/ff,— -They are such as, in rising, form 
two spiral lines, by reason of their being placed obli(|Viely, 
one opposite to the other; and their counterpoise in the 
centre, which causes them to rise in a vertical direction. 
Rockets for this purpose must have their ends clioaUed 
close, without either head or bounce, for a weight at top 
would he a great ohstructioiv to their mounting. No 
eaduceus rockets ascend so high as single, because oftlieir 
serpentine motion, and likewise the resistance of air, which 
is much greater than two rockets of the same siae would 
meet with if fired singly. 

The sticks for this purpose must have all their sides equal, 
and the sides should be equal to tiie breadth of a stick 
proper for a sky*roeket of the same weight us those yon in- 
tend to use, and made to taper downwards as usual, long 
enough to balance them, one length of a rocket from the 
cross stick ; which must be placed from the large stick siK 
diameters of one of the rockets, and its length seven 
diameters ; so that eacli rocket, when tied on, may form 
with the large stick an angle of 60 degrees. In tying on 
the rockets," place their heads on the opposite sides of the 
cross stick, and their ends on the opposite sides of the long 
stiek ; tlien cariw a leader from the mouth of one into that 
of the otlier. When these rockets are to be fired, suspend 
tlieiu between two honks or nails, then burn the leader 
through tile middle, and both will take fire at the same 
time. Rockets of 1 lb, are a good-size for this use. 

Hmorar^ RocAa/.t. —T hese are the same as sky-rockets, 
except that they carry no head nor report, but are dosed 
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«t top, on which is fixed a cone : then on the case, close to 
die top of the stick is tied on a two ounce case, about live 
or six inches long, filled with a strong charge, and pinched 
close at both ends ; then in the reverse sides, at each end, 
bore a hole in the same manner as in tourbillons, to be 
presently described ; from each hole carry a leader into 
the^ top of the rocket. When the rocket is firtd, anil 
arrived to its proper height, it will give fire to the case at 
top ; which will cause both rocket and stick to spin very 
fast in their return, and represent a worm of fire descend- 
ing to the ground. 

There ia another method of placing the small case, 
which is by letting the slick rise a little above the top of 
the rocket, and tying the case to it, so as to rest on the 
rocket; these rockets ha'i^ no cones. 

A third method by which they are managed, is this : In 
the top of a rocket fix a piece of wood, in which drive a 
Bmall iron spindle; then make a hole in the middle of the 
small case, through which put the spindle ; then fix on the 
top of It n nut, to keep the case from falling off; when this 
is done; the case will turn very fast, without the rocket : 
but this method does not answer so well as either of the 
former. 

To ?imke & Rocket form an ^rch iit “Having some 

rockets^ made, headed according to fancy, and tied on 
theii’ sticks, get some aheet tin, and cut it into round 
pieces about three or four inches diameter ; then on the 
stick of each rochet, under the mouth of the case, fix one 
of these pieces of tin 16 inches from tlie rocket’s neck, and 
support It by a wooden bracket, as strong as possible; the 
use of this is, that when the rocket is ascending, the fire 
may play with great force on the tin, which will divide tho 
tail in auch a manner that it will form an arch as it mounts, 
and will have a very good effect when well managed : if 
there is a short piece of port-firc, of a strong charge, tied 
to the end of tlie stick, it will make a great addition ; but 
this must be lighted before the rocket is fired. 

To mnkesev^ai HocAete rise together . — ^Take sis, or any 
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Hafitifr tied one end of the packthread round the body of 
one locket, and the other end to anotheij^ take ft second 
piece of packthread, and make one end of it fast to ; 

the rockets ai ready tied, and the other end to a tliim 
rocket, BO that all the rockets, except the wo m tlm ont- 
aide, will be fastened to two pieces of packtliiead : toe 
length of thread from one rocket to the other may be what 
the maker pleases ^ but the rockets must be all of a 
and their heads hlled with tlse same weight of stars, 

Having thus done, fix in the mouth of each rocket a leader 
of the same length; and when about to tire them, hwg 
them almost close ; then tie the ends of the leaders together 
and prime them . this prime being fired, all the roclcets 
will mount at the same time, and divide as far as the strings 
will allow ; and this division they will keep, provided they 
arc all rammed alike, and well made. They are sometimes 

called vkaitied rtitikefs. ^ . t m_ tt 

' 3fV) Mockets to lwO| 

sis sky-rockets, fixed on one stick, and fired together, 
make a grand and beautiful appearance ; for the tails ot all 
will seem but as one of an immense size, and the bi'ea king 
of so many heads at once will resemble the bursting o an 
air-balloon. The management of this device requires a 
skilful hand; but if the following inBtriTCtiona be w-eh 
observed, even by those who have not made a great pro- 
gress in this art, there will be no doubt of the rockets 

having the desired effect. . , . ^ . 

Rockets for this purpose must be made uith the greateet 

exactness, rammed by the same hand, in the 
mould, and filled with the same proportion of composition ; 
and after they are filled and headed, must all be of the 
same weight. Tbe stick must also be well made {and 
proportioned) to the following directions i first, supposing 
the rockets to be half-pounders, whose sticks nre six feet 
six inches long, then if two, three, or six of these are to Uc 
fixed on one stick, let the length of it be mne feet nine 
inchest then cut the top of it into as many sides as there 
are rockets, and let the length of each side be equal to t le 
length of one of tbc rockets without its head ; and m each 
side cut a groove ns (usual)'? then from the grooves plane 
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it romul, down to the iiottom, where its thickness must be 
equal to half the top of the round part. As their thickness 
cannot be exactly nseertmned, we sliall give a rule which 
generally answers for any number of rockets above two : 
the rule is this ? that the stick at top must be thidc enough, 
when the grooves are cutj, for all tlie roefcete to lie, ■without 
pressing each other, tliough as near as possible. 

When only two rockets are to be fixed on one stick, let 
the length of tlie stick be the last given proportion, but 
shaped, after the common, method, and the breadth aud 
thickness double the usual dimensions. The point of poise 
must he in the usual place (let the number of rockets be 
what it will) : if sticks made by tbc above^ directions 
should be too licavy, plane them thinner? and if too light, 
make them thicker ? but always make them of the same 

When more than two rockets are tied on one stick, there 
will be some danger of their flying up without the stick, 
unless the following precaution is taken; For eases being 
placed on all sides, there can be no notches for the cord 
which t.i^3 on the rochets to lie m i ^ therefore j mstead of 
notches, drive a small nail in eacii side of the stick, be- 
tween the necks, of the cases ? and let the cord, which goes 
round their necks, be brought close under the nails ? by 
this means the rockets will be as secure as when tied on 
rnugly. The rockets being thus fixed, carry a quick-match, 
without a pipe, from tiie moutii of one rocket to the other ? 
this match being lighted will give fire to all at cmce._ 

Thougiithe directions already given may be sufficient for 
these rockets, we sliall here add an improvement on a very 
essential part <if this device, whlcli is, that of hanging the 
rockets to be fired ? for before the following method lyae 
contrived, lUEiny attempts proved unsuccessful. Inst^d, 
therefore, of the old and common manner of hanging them 
on nails or hooks, make use of tlie following contrivance : 
Have a ring made of strong iron wb-e large enough for the 
stick to go in as far as the mouths of the ^rockets ? then 
have another ring supported by a small iron, at some 
distance from the post or stand to which it is fixed ; then 
have another ring fit to receive and guide the small end of 
the Stick. Rockets thus suspended will have nothing to 



192 



ENDLESS AMUSEMENT, 



obstruct tlicij* fire ; but when they ure bimj^ on naih or 
hooks, in sndi s. uwuner Umt some of their luoutiis ai'e 
against or upon a rail, tiiere can be no certainty of their 
rising in a vertical flireel ion, 

7hfint Iiot;ke(s without Sliohs, Von must have a stand, 
of a block of wood, a foot diameter, and make the bottom 
flat, so that it may stand steady t in tbe centiv; of the top 
of Ibis block draw a circle two inches and a lialf diameter, 
and divide tbe circumference of it into three ectual parts ; 
then take three pieces of thick iron wiiie, eitch about three 
feet long, and drive them into the block, one at each point 
made on the circle ; when these wires arc driven in deep 
enough to liold them fast and upright, so that the distance 
from one to the other is the same at top as at bottom, the 
stand is complete. 

The stand being thus made, prepare the rockets thus : 
Take some ctimmon sky-rockets of anysi'.te, and head thcjn 
as yon please; then get some balls of lead, and tie to eiicii 
a small wire two or two feet and a halflong, and the other 
end of each wire tic to the neck of a rocket, Tlwse balls 
answer the purpose of sticks, when ma<1e of a proper 
weight, which is about two- thirds the weight of the rocket ; 
but when they iire of a proper $i/e, they will balance tbe 
rocket in tbe same manner as a stick, at the usual point of 
poise. To fire these, Lang them, one at a time, between 
the tops of the wires, letting their heads rest on the point 
of the wires, and the balls liaiig down between them; if 
tlie wiv'cs should be too wide for the rockets, press them 
together till tl>ejr fit ; and if too close, force them open ; 
the wites for this purpose must be softened, so as not to 
have any spring, or they will not keep their position when 
pressed close or opened, 

Soroihf for ItocAeis, Cases for scrolls should bo made 
four or five inches in length, and their interior diainetci s 
thrce-eigliths of an inch t one end of these cases must he 
pinched ^uite close before beginning to fill; and wlicii 
filled, dose the other end ; then in the opposite sides tnake 
A small hole at each end, to the composition, as in tour- 
biilons; and prime them with wet meal-powder. You may 
put in the head of a rocket as many of these cases as it 
will contain: being fired, they turn vciy quick in the air. 
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I and form a scroll or spiral line. They are generally filled 
with a strong ebarge, as that of serpents or brilliant fire. 
Stands for Jloc&cts , — Carc must be taken, in placing the 
rockets, when they arc to be fired, to give them a vertical 
direction at their first setting out; which may be managed 
C thus : Have two rails of wood, of any length, supported at 
ji|each end by a perpendicular leg,, so that the rails may be 
■f hori^Kontal, and let the distance from one to the other be 
I i almost equal to the length of the sticks of the roeketa 
li; intended to be fired ; then in the front of tlic top rail drive 
f I square hooks at eight laches distance, with their points 
fhiirned sideways, so that when the rcdictB are hung on 
Ihhom, the points will be before the sticks, and keep them 

i from fulling or being blown off by the wind ; in the fient of 
the rail at bottom must be staples, driven perpendicularly 
under the hooks at top; through these staples put the 
small ends of the rocket sticks. Kockets arc fired by 
applying a lighted port-fire to their mouths. 

7'abte Hotkets, — ^Tahte rockets are designed merely to 
; I show the truth of driving, and tlie judgment of a fire- 
.1 worker; they having no other effect, when fired, than 
ilspinning round in the same^ place where they begin, till 
I they arc burnt out, and showing nothing more than an lio- 
lin/ontai circle of fire. 

i| The method of making these rodrcts is,-*Have a cone 
I turned out of hard wood two inches and a half in diameter, 

I iind as much high ; round the base of it drive a line ; on 
iHtliis line fix four spokes, eacli two inches long, ^ as to 

i md bne opposite the other ; then fill four ninc-incli one 
lund cases with any strong composition, within two 
ches of the top ; these cases are made like tourbillons, 
d must be rammed with the greatest exactness. 

The rockets being filled, fix their open ends on tlie f;hort 
okes: then in the side of each ease bore a hole near the 
ly; all these holes, or vents, must be so made that the 
e of each case may act the same way ; from these vents, 
try leaders to the top of the cone, and tie them together, 
iJ^Vlieu the rockets are to be fired, set tliem on a smooth 
sliahle, aud light the leaders in tlie middle, and all the cases 
fire together and spin ou the point of the cone. 

I Tlicsc rockets maybe made to rise like tourbillons, by 
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making thn caRes shorter, and boriog four holes in the 
under side of each at equal distances! this being done, 
they arc called douHe tmr billons. 

the vents in the under side of the cases must 
be ligUtcct at once ; and the sharp point of thftoone cut off, 
at which place make it spherical. 



WHEELS. 

Wheel cases are made to any length, which must always 
depend on the size of the wheel ; but must not exceed the 
length of each angle. 

Charge for wheel cases, from 2 oz to 4 lb, 

lb. oz. 

Brimstone.. 0 8 

Ctiarcoal 0 4 



SLOW FIILB roa WHEELS. 

lb. oz. 



Ih. 03!. 

4 Meal-powder ...... 0 

2 or, 

1 oa. of brimstone may he used with 1 oz, of antimony, 

DEAD riLlE FOR WHEELS. 



Saltpetre 0 

Brimstone 0 



oz.dr. 

Saltpetre 4i: 0 

Brimstone Oi 0 



oz.dr. 

Lapis'caliminaris .... 0 2 
Antimony 0 2 



lb, 0'£k 

Meal-powder 4 0 

Saltpetre 1 0 

The filings in this composition may be varied by using a 
■portion of sea-coal, glass-dust, saw-dust, &C. or a combi- J 
nation of the whole. 



.horizontal water-wheel, so that the cases successively 
i taking 5 re from one another, will keep the wheel in an 
I equal rotation. Two of these wheels are very often fired 
I together, one on each side of a building ; and both lighted 
I at the same time, and all the cases filled alike, to make 
Ithem keep time together ^ as they will, if made by the 
j following directions s in all tlie cases of both wheels, ex- 
cept the first, on each wheel drive two or three lacllesfuL 
^ of slow fire, in any part of the cases ; but be careful to ram 
^the same quantity in each case, and in the end of one of 
Hhe cases, on eadi wheel, you may ram one ladleful of 
^ dead-fire composition, which must be very lightly driven ; 
^you may also make many changes of fire by this method. 

Let the hole in the nave of the wheel be lined with brass, 
i and made to turn on a smooth iron spindle. On the end 
of this spindle let there be a nut, to screw off and on ; when 
you have put the wheel on the spindle, screw on the nut, 
which will keep the wheel from flying off. Let the month 
of the first case be a little raised. Vertical wheels are 



made from ten inches to three feet diameter, and the size 



Sintfk Veriicat Wheels , — There are different sorts of 
vertical wheels; some having their fells of a circular form, 
others of an hexagonal, octagonal, or decagonal form, or 
of any number of sides, according to the length of the 
cases you design fur the wheel : the spokes being fixed in 
the nave, nail slips of tin, with their edges turned up so 
as to form grooves for the cases to lie in, from the end of 
one spoke to that of another; then tie the cases in tiie 
grooves head to taU, in the same manner those on the 



y of the cases must differ accordingly ; fbur-oimce cases will 
I do for wheels of 14 or 16 inches diameter, which is the 
I proportion generally used. The best wood for wheels of 
4 all sorts, is a light and dry beech. 

I iforhontal IVAecls . — They are best when their fdls are 
I made circular ; in the middle of the top of the nave must 
? he a pintle, turned out of the same piece as the nave, two 
lipches long, and equal in diameter to the bore of one of 
’ ifie cases of the wheel ; there must he a hole bored up the 
i centre of the nave, within half an inch of the top of the 
i pintle. The wheel being made, noil at the end j^ each 
i spoke (of which there should he six or eight) - piece of 
1 wood, with a groove cut in it to receive the case. Fix 
these pieces in such a manner that half the cases may 
incline upwards and half downwards, and that, when they 
are tied on, their heads and tails may come very nearly 
together; from the tail of one ease to the mouth of the 
other carry a leader, which should be secured with pasted 
I paper, Be^des these pipes, it will be necessary to put a 
I little meal-powder within the pasted paper, to blow off the 
I that there may be no obstruction to the fire from the 
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cases. By means of these pipes tiie cases wilisuccseseively 
take the, burning one upwards and the other dovmwards. 
On the pintle hx a case of the same sort as those on the 
wheel ; this case must be fired by a leader from the mouth 
of the last case on the wheel, which case must play down- 
wjirds : instead of a common case in the middle, you may 
put a case of Chinese fire, long enough to bum as long as 
two or three of the cases on the wheel. 

Horizontal wheels are often fired two at a time, and mMe 
to keep time like vertical wheels, only they are made with- 
out any slow or dead fire ; 10 or 12 inches will be enough 
for the diameter of wheels witii six spokes. 

Sjdrul IVkeeh.— rhey are only double horizontal wheels, 
and made thus : the nave must he about six iuches long, 
and rather thicker than the single sortj instead of the 
pintle at top, make a hole for tlie case to be fixed in, and 
two sets of spokes, one set near the top of the nave, and 
the other near the liottom, At the end of each spoke cut a 
groove wherein you tie the cases, there being no fell ; the 
spokes should not be more than two inches and a half long 
from the naves, so that the wheel may not be more than 
eight or nine inches diameter j the cases are placed in such' 
a manner, that those at top play down, and those at bottom 
pi Ely up, blit let the third or fourth case play horizontally* 
The case in the middle may begin with any of the others ; 
six spokes will he enough for each set, so that the wheel 
miiy consist of 12 cases, besides tiiat on the top i tlie cases 
six inches eacli. ^ ^ - 

I^iural Plural wheels are made to turn horizoa- 

tEilly, and to consist of three seta of spokes, placed six at 
top, six at bottom, and four in the middle, which last must 
be a little shorter than the rest ; let the diameter of tlie 
wheel be 10 inches j the cases must be tied on the ends of 
the spokes in grooves cut on puriiosc, or in pieces of ivood 
nailed on the ends of the spokes, with grooves cut in them 
as usual : in clothing these wheels, make the tapper set of 
cases play obliquely downwards, the bottom set obliquely 
upwards, and the middle set horizontally. In placing the 
leaders, they must be managed so that the cases maylmrn 
thus, viz. firat up, then down, then horizontal, and so On 
with the rest. But another change may be made, by 
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1 driving in the end of the eighth case two or three ladlcsful 
of slow fire, to burn till the wheel has stopped its course ^ 

I then let the other cases he fixed the contrary way, which 
I will make tlic wheel run hack again ; for the case at top 
I you may put a small gerbe j and let the cases on the spokes 
j be short, and filled with a strong brilliant charge. 

5 Iltuminafe-d Spirai Wheels.^¥\ts\, have a circular hori- 
zontal wbeel made two feet diiunetcr, with a hole quite 
I through the nave j then take three thin pieces of deal, 

I three feet long each, and three -fourths of an inch broad 
I each ; one end of each of these pieces nail to the fell of the 
^ wheel, at an equal distance from one another, and the other 
I end nail to a block with a hole in its bottom, which must bo 
I ; perpendicular to that in the block of the wheel, but not so 
\ : large. The wheel being thus made, have a hoop planed 
j down very tiiin and fiat ; then nail one end of it into the 
I fell of the wheel, and wind it round the three sticks in a 
] Spiral line from the wheel to the block at top t on the top 
\ of this block fix a ease ef Chinese fire ; on the wheel you 
j may phice any number of coses, which must indine down- 
1 wards, and burn two at a time. If the wheel should con- 
I Sist of ten cases, you may let the Illuminations and Chinese 
I fire begin with the second cases. The spindle for this 
1 wheel must be alittlc longer than the cone, and made very 
smooth at top, on which the upper block is to turn, and the 
whole weight of the wheel to rest. 

Doubic Spiral fV/teela. — For these wheels, the block or 

I nave must be as long as the height of the worms, or spiral 
tines, but indit be made very thin, and as light as possible. 
In this block must be fixed several spokes, which must 
diminish in length, from the wheel to the top, so as not to 
}] exceed the surface of a cone of the same height. To the 
i ends of these spokes tiailthe worms, which must cross each 
I other several times i clothe these worms with illuminations, 
\\ the same os those on the single wheels 4 but the horizontal 
^ wheel you may clothe as you like. At tlie top of the worm 
j place a case of spur-fire, on an amber light. 

I /#rtWoo» They arc miide to turn horizontally: 

\ they must be made two feet diameter , without any spokes \ 
■i and very strong, with any number of sides. On the top 
I of a wheel range and fix in pots, three indies diameter and 
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eeven inches high each, aa many of these as thei-e are cases 
on the wheel t near the bottom of each pot make a small 
vent; into each of these vents carry a leader from the tail 
of each case; load some of the pots with stars, and some 
with serpentSj crackers, &c. As the wheels turn, the pots 
will snccessively be fired, and throw into the air a irreat 
variety of fires. ^ 



BALLOON CASES. 

You must have an oval former, turned of smooth wood t 
then paste a quantity of brown or cartridge paper, and let 
It lie till the paste has soaked all through ; tills done, mb 
the former With soap or grease, to prevent the paper from 
sticking to it; then lay the paper on in small slips, tilli 
you haw made It one-third of the thickness of the sheil 
intended. Having thus done, set it to dry; and whenV 
dry, cut It round the middle, leaving about one inch not 
cut, which will make the halvCB join much better than if 
quite separated. When you have some ready to ioin, 
place the halves even together, and let that dry ; then lav 

before, every whm'c equal. When : 
the shell is thoroughly dry, fatim a vent at top with a 
square iron. * 

Shells that are designed for stars only, maybe maile 

thinner they are at the opening the 

fit fS h are apt to break 

t the bursting of the shell. Balloons must always be made 

to go easy into the mortars. ■ 

mortars. 

These mortars must be made of pasteboard with a small 
copper chamber at bottom, in which the powder is to be 

of this chamber make a small hole a little 
= hole must be met by another of the 
teS sfrhii?^ putting a quick match, or 

hen you fill ypur shells, you must first put in tlic serpents. 
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rains, &c. or whatever they are composed of, then the 
blowing powder; but the shells must not be quite filled. 
All those things must he put in at die fuze hole, but 
marrons being too lai|;e to go into the fuze hole, must be 
put in before the inside is joined. When die shells are 
loaded, glue and drive in the fuzees very tight. The 
number and quantities of each article for the different sliells 
are as follow : 



I 



Meal-powder 1 

Corn 'powder 



JJALLOONS ILLUMINATED. 

oz. 



Powder for the mortar 



Meal“powder 

Corn-powder 



BALLOONS OF SERPENTS. 
OZ. 



oz. 
. 2 



oz. 



Powder forthc mortar . . 2J 






AiffretUSf 



Mortars to throw aigrettes are generally made of paste- 
board, of the same thickness as balloon mortars, and two 
diameters and a half long in the inside from the top of the 
foot : the foot must be made of elm without a chamber, 
but flat at top, and in the same proportion as those for 
balloon mortars ; these moi^ars must also be bound round 
with a cord : sometimes eight or nine of these mortars, of 
about tliree or four inches diameter, are hound all tegether, 
so as to appear but one : but when they are made for this 
purpose, the bottom of the foot must be of the same 
diameter as the mortars, and only half a diameter high, 
Tlie mortars being bound well together, fix them on a 
heavy solid block of wood. To load these mortars, first 
put on the inside bottom of each a piece of paper, and on it 
spread one ounce and a half of meal and corn powder 
mixed ; then tie the serpents up in parcels, with quick- 
match, and put them in the mortar with their mouths 
downwards ; but take care the parcels do not fit too tight 
in the mortars, and that all the serpents have been well 
primed with powder wetted with spirit of wine. On the 
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top of the eeirpcntB in each inortar lay some paper or tow; 
then carry a leader from one mortar to tlie other all round, 
and then from aU the outride mortara into that in the 
middle : these leaders must be put bete^oen the cases and 
the aides of the mortar, down to the powder at bottom ; in 
the centre of the middle mortar hx a tire pump, or brilliant 
fountain, wlilch must be open at bottom, and long enough 
to project out of the mouth of the mortar j then paste paper 
on the tops of all the mortars. 

Mortars thus prepared are called a nest of sei'pents, 
"When these mortars are to be hred, light the fire-pump, 
which when consumed \vill communicate to all the mortars 
at once by means of the leaders* For moFtai‘,s of B, 9, or 
10 inches diameter, the serpents should be made in one and 
two ounce cases six or seven inches long, and iited by a 
leader brought out of the mouth of the mortar, and turned 
down on the outside, and the end of it covered whli paper, 
to prevent the sparks of the other works from setting it on 
fire. For a six-inch mortar, let the quantity of powder for 
firing be two ounces j for an eight-inch, two ounces and 
three-quarters ; and for a ten-inch, three ounces and three 
quarters* Care must be taken in these, as well as small 
mortars, not to put the serpents in too tight, for fear of 
bursting the mortars. These mortars may be loaded with 
stars, crackers, &c. 

^ If the mortars, when loaded, are sent to any distance, or 
liable to be much moved, the firing powder should be 
secured from getting amongst the serpents, which would 
endanger the mortars, as well as hurt their performance. 
To prevent this, load the mortars thus : hrst put in the 
jhriDg powder, and spread it equally about; then cut a 
round piece of blue touch-paper, equal to the exterior 
diameter of the mortar, and draw on it a circle equal to the 
interior diameter of the mortar, and notch it all round as 
far as that circle t then paste that pai't which is notched, 
put it down the mortar close to the powder, and slick the 
pasted edge tn the mortar : this will keep the powder always 
smooth at bottom, so that it may be moved or carried any- 
where withotit i-eceiving damage* The large single mortars 
arc called pots dcs aitfrettes. 
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FIRE PUMFS, Oil ROMAN CANDLES. 

Cases for fire pumps are made as those for tourbillong ; 
only they are pasted Instead of being rolled dry. Having 
rolled and dried your cases, fill them : first put in a little 
meal-powder and then a star, on which vam, lightly, a ladle 
or two of composition, then a little meal- powder, and on 
that a star, then again composition, and so on till yon 
have filled the case. Stare for fire- pumps should not be 
round, but must be made either equate, or flat and circular, 
with a hole through the middle : the qinintity of powder for 
throwing the stars must increase as you come near the top 
\ of the case; for, if much powder be put at the bottom, it 
i will burst the case. The stars must differ in size in this 
I manner : let the star which you put in first be a little less 
I than the bore of the case ; but let the next star be a little 
larger, and the.tliird star a little larger than the second, 
and so on : let them increase in diameter till within two of 
tile top of the case, which two must fit in tight. As the 
loading of fire pumps is somewhat diificult, it will be neces- 
sary to make two or three trials before you depend on their 
performance* Wlie n you fill a number of pu mps, tak c car e 
not to put in each an equal quantity of charge between the 
stars, so that when they are fired, they may not throw up 
too many stars together. Cases for fiie-pumps should Itc 
made very strong, and rolled on 4 or 8 ounce formers, 10 
or 12 inches long each* 

CHARGE. 



Ih.oz, 

Saltpetre fi 0 

Brimstone 1 0 

Meal-powder. - . . 0 
Glass-dust*.-.* 1 0 



or, lb*oz. 

Saltpetre 5 0 

Brimstone 2 0 

Meal-powder 1 3 

I Glass-dust 1 3 






I 



AN ARTIFICIAL EARTHQUAKE* 

Mix the following ingredients to a paste with water, and 
then bury it in the ground, and in a few hours the earth 
will break open in several places. 

lb*d£. I lb.ox- 

Sulphur 4 0 I Steel-dust.* ***.^... 4 0 
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Chinese Fountains, 

To make a Clunese fountain, yon mn^t have a pcrpen-i 
dicular piece of wood seven feet long and two inches and a 
half square. Sixteen, inches from the top, fix on the front 
a cross piece one inch thick, and two and u half broad, witbt 
the broad side upwards ; below this fix three or more pieceG( 
of the same width and thickness, at sixteen Inches froin 
each other i let the bottom rail he five feet long, and this 
others of such a length as to allow the fire-pumps to stand 
in the middle of the intervals of each other. The pyramid 
being thus made, fix in the holes made in the bottom rail 
five fire -pumps, at equal distances ; on the second rail, 
place four pumps; on the third, three ; on the fourth, two; 
and On the top of the post, one ; but place them all to 
incline a little forward, that, when they throw out the stars, 
they may not strike against the cross mils. Having fixed 
your fire-pumps, clothe them with leaders, so tlmt they 
may be all fired together. 

The Dodecahedron. 

So called because it nearly represents a twelve-sided 
figure, is made thus ; first have a bait turned out of some 
hard wood, 14 Inches diameter t divide its surface into 14 
equal parts, from which bore holes one inch and a half 
diameter, perpendicular to the centre, so that they may all 
meet in the middle t then let there be turned in the inside 
of each hole a female screw ; and to all the holes but one 
must be made a romul spoke five feet long, with four inches 
of the screw at one end to fit the boles; then in the screw.^ 
end of all the spokes bore a hole, five inches up, which 
must be bored slanting, SO as to come out at one side, a 
little above the screw ; from which cut a small groove along 
the spoke, within six inches of the other end, where make 
another hole through to the other side <t( the spoke. In 
this end fix a spindle, on which put a small wheel of three 
or four sides, each side six or seven inches long; these 
sides must liave grooves cut in them, large enough to 
receive a two or four ounce case. When these wheels are 
clothed, put them on spindles, and at the end of each 
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spindle pot a nut to keep the wheel from falling oflF. Tlie 
wheels being thus fixed, cany a pipe from the mouth of the 
first case on each wheel, through the hole in the side of the 
spoke, and from tiience along the groove, and through the 
other hole, so as to hang out at the screw-end about an inch. 
The spokes being all prepared in this manner, you must 
have a post, on which you intend to fire the work, with an 
iron screw on the top of it, to fit one of the holes m the 
ball : on tl>e screw fix the ball : then in the top hole of the 
ball put ft little meal powder, and some loose quick’-raatch : 
then screw in all the spokes ; and in one side of the ball 
bore a hole, in which put ft leader, and secure it at the end ; 
and the work will be ready to be fired. By the leader the 
powder and match in the centre are fired, which will light 
the match at the ends of the spokes all at once, whereby all 
the wheels will be lighted at once. There maybe an addi- 
tion to this piece, by fixing a small globe on each wheel, or 
one on the top wheel only. A grey charge will he proper 
for the wheel cases. 



1 
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Stars with Points* 

These stars arc made of different sizes, according to 
the work for which they arc intended ; they are made with 
cases from one ounce to one pound, but in general with 
four-ounce cases, four or five inches longt the case must 
be rolled with paste, and twice as thick as that of a rocket 
of the same bore. Having rolled a tose, pinch one end of 
it quite close ; then drive in half a diameter of day; and 
when the case is dry, fill it with composition two or three 
inches to the length of the cases with which it is to bum ; 
at top of the charge drive some clay; as the ends of these 
cases are seldom pinched j they would be liable to take fii'e- 
Having filled a case, divide the circumference of it at the 
pinched end dose to the clay into five equal parts ; then 
bore five holes with a glmblet about the size of the neelc of 
a common four-ounce case, into the composition : from 
one hole to the other carry a quick-match, and secure it 
With paper : this paper must he put on in the mantlet of 
that on the end of whccl-caaeB, so that the hollow part. 
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winch projects from the end of the case, may serve to:.^ 
receive a leader from any otlier work, to give fire to ^ 
points of the stars . These stars may he made witli atij M 
num hereof points^ ’ ^ 

Fixed Sun with a ^r«nJp^^re^l^ Face* I 

To make a sun of the best kind, there should be two i 
rows of case which will show a double glory, and make I 
the rays strong and full. The frame or sun-w^l must he ;i 
made thus : htive a circular flat nave made very strong, 12 1 
inches diameter^ to this flx six strong flat spokes : on the m 
front of these fix a circular fell, five feet diameter; witliiii 3 
which fix another fell, the length of one of the sim-cases 
less in diameter; withm this fix a third fell, whose diameter 3 
must be less than the second by the length of one case and 1 
ohe-tlurfi The wheel being made, divide the fells into so '1 
many equal parts as there are to be cases (which may be M 
done from 24 to 44] : at each division fix a flat iron staple ; | 
these staples must be made to fit the cases, to hold them | 
fast on the wheel ; let the staples be so placed, that one | 
row of cases may lie in the middle of the intervals of the I 
other. I 

In the centre of tlie block of the sun drive a spindle, on ^ 
which put a small hexagonal wheel, whose cases must bd :1 
filled with the same charge as the cases of the sun: tw<i 1 
cases of this wheel must bum at a time, and begin with ;1 
them on the fells. Having fixed on all the cases, can^ ;| 
pipes of commuoication from one to the other, as you see I 
in the figure, and from one side of the sun to the wheel iff ;| 
the middle, and from thence to the other side of the sufi^ ;1 
These leaders will bold the wheel steady while the suu iii® 
fixing up, and will also be a sure method of lighting botJl 
cases of the wheel together, A sun thus made is called li 
hfiiSant mUf because the wood work is entirely covered -I 
with fire from the wheel in the middle, so that there | 
appears nothing but sparks of brilliant ^e: but if you' .i 
'would have a transparent' face in the centre, you must have 
one made of pasteboard of any size. The method of J 
making a face is, by cutting out the eyes, nose, and moulb 11 
for the sparks of the wheel to appear through ; but in stcaS^^ 



END LESS AMUSEM ENT. 



V 205 



of this face, you may have one painted on oiled paper, or 
Persian silk, strained tight on a hoop ; which hoop must 
l>e supported by three or four pieces of wire at six inches 
disLnice from the wheel in the centre, so that the light of 
it may illuminate the face. By this method may be shown 
in the front of a sun, Vi VAT Rex, cut in pasteboard, or 
Apollo painted on siUc ; but, for a small collection, a sun 
with a single glory, and a wheel in front, will be most suit- 
able* Half-pound cases, filled ten incheg with composition, 
will be a good size for a sun of five feet diameter ; but, if 
larger, the cases must be greater in proportion. 






detonating works. 

WATERLOO CRACKERS. . 

Take a slip of cartridge paper, about three quarters of an 
inch in width, paste and dorible it ; let it remain till dry ^ 
and cut It into two equal parts in length, (Nos. 1 and 3) ac- 
cording to the following pattern i 



No. 1. 



Glass. 



Glass. 



Glass. 



Take some of the glass composition and lay it across the 
paper as in the pattern, and put about a quarter of a gram 
of fulminating silver in the place marked S, and while the 
glass composition is mokt, put the paper marked No. 3, 
over the farthest row of glass* Over all, paste twice over 
the part that covers the silver a piece of paper ; let it dry, 
and when you wish to explode it, take hold of the two ends 
and pull them sharply from each other, and it will produce 
a loud report, 

DETONATING GIRDLE, 

PcoCure a piece of girth from 12 to 18 inches in length. 
Double it, and fold it down about H inch, similar to the 
ibkl of a letter, and then turn back one end of the girth, 
and it will form two compartments. Then take some gum 
and dissolve it. in water, boil it dll it is quite melted, and 
very thick ; add coarse powdered glass> sufficient to moke 
it into a very tMck paste, place two upright rows of the 

s 
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glass composition Sn the inside of one of the folds, about 
as wide as the thickness of a lath, and as high as a half- 
crown laid flat ; and when they are dry, sew the first fold 
together on the edge, ami then the second at the opposite 
end, so that one end may be open. Then in the centre of 
the two rows put about a grain of fulminating silver, and 
paste a piece of cotton or silk over it. Make a hole at each 
end of the girdle, and hang it to a hook in the dooi^post, 
and the other hook on the door, observing to place the silk 
part so that it may come against the edge of the door wbeh 
opened, which will cause a report as loud as a small cannon. 
Xne fulminating silver may be purchased at any of the ope- 
rative chemists. ^ 

DETONATING BALLS. 

Procure some glass globes, between the size of a pea 
and a email marble, in which tliere must be a small hole ' 
pat into it half a grain of fulminating silver. Paste a piece 
of paper carefully over the ball to prevent the silver from 
escaping. When you wish to explode one, put it on the 
ground, and tread hard upon it, and it will go o/F with a 
loud noise. These balls may be made productive of much 
amusement in eonipaiiy, by placing a chair lightly on 
tliem, for whoever gits down upon them will cause them to 

explode. These globes may be procured at the barometer- 
makers . 

niE DETONATING TAPE. 

Is made of binding, about three-fourths of an inch in 
width. Observe the same directiotis as given for the girdle ; 
you may either explode it yourgclf, by taking hold of each 
end, and rolling the ends from each other sharply, dr dve 
one end to another, and pull togetlier. 
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duced by the ^Iver, capable of affording much amusement. 
For instance, by placing about a quarter of a grain of the 
silver in the middle of some tobacco in a pipe, or between 
the leaves of a segar, and closing the end again to prevent 
the powder from falling out ; when lighted, it causes a loud, 
explosion, for heat, as well as friction, will equally do. 

^ Or, take one-third of a grain of fulmmating silver ; fold 
it up in a small piece of paper, and wrap it up in another 
pipi^, and paste it round a pin. These pins stuck in the 
wick of a caudle make a very loud noise. 

Fulminating silver may be also used in the following 
manner -Put half a gi'ain in a piece of glass paper, and 
inclose it in a piece of foil j put it then at the bottom or side 
of a drawer, ajid on opening or eliutting it, it wiU imme- 
diately go off. 

Put a quarter of a grain of fulminating silver into a piece 
of paper, and place it in the snuffers when quite cold j when 
the candle is snuffed it will go off. 



I AQUATIC FIREWORKS. ' 

Iv Works that sport in the water are iniicb esteemed by 
^most admirers of fire-works, particularly water-rockets j 
and as they seem of a very extraordinary nature to those 
:|| who are unacquainted with this art, they merit a particular 
|: explanation. 

£ - Wmter RockHs* 

They maybe made from four ounces to two pounds. If 



DETONATING CARDS, 

Tidte a piece of card about three-fourths of an inch in 
breadth and 13 in length ; slit it at one end, and place ih 
the opening a quarter of a grain of fulminating silvers 
close the edges down with a little paste, and when dry you 
imw use it, by lighting the end in the candle. 

Having given the method by which these loud reports arc 
produced, we shall mention some other effecte to be pi d' 



|| larger, they are too heavy ; bo that it will be diffiedt to 

I make them keep abo^-e water without a cork float, which 
must^ be tied to the neck of the case ; but the rockets will 

II not dive so well with as without floats. 

Cases lor these are made in the same manner and pro- 
: portion as sky-rockets, only a little thicker of paper. 

when you fill those which are driven solid, put in first one 
I ladleful of slow fire, then two of tlie proper diarge, and 
I on that one or two ladles of sinking charge, then the pro- 
g per cliaige, then the sinking charge again, and go on, till 
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t A11^.1 fE*. /-fiw* within three Oiametcrs ; then drive I on its end, so that tliere will remam about two inches and 
yon have „ ladleful of clay ; through which : j a half of the paper hollow from, the end of tlie case : tie this 

Oft the fhftrpe* then fill the csise within ; case on one of the sides of the wheel, near the corners of 



or three rmmds of the (KJdIng 



lit tuiifij 






you 

and fire them altogether 






Pipes of Communication for Water* 



which must be holes bored, through which put the pack- 
thread to the cases: having tied on the first case at the 
! neck and end, put a little meal-powder in the hollow paper ; 
j then paste a slip of paper on the end of another case, the 
•| head of wliich put into the hollow paper on the first, allow- 
:j ing a sufficient distance from the tail of one to the head of 
I the Ollier for the pasted paper to bend without tearing : tie 
i on the second case as you did the first : and so on with the 
rest, except the last, winch must be closed at the end, unless 
it is to communicate to any thing on the top of the wheel, 
Such asfirc'pumps or brilliant fires, fixed in holes cut in the 
wheel, and fired by the last or second case, as the fancy di- 
rects : sijt, eight, or any number, may be placed on the top 



rTuPv mav be used under water, but must ue 1 of the wheel, provided they be not too heavy for the bowl 

thiS i ”l J yai«r tUa? *l.o«c fo. 1 ^ 4 . rolUa a ^ „„ 



] Before tying on the cases, cut the upper part of all their 



suffiSnt number of pipes, and kept tiiem tiH dry> \ tiioept the last, a little shelving, that the fire from 

S ovl™ tl> aryin? Sil. a„d set tbdm t„ ^ b^hen 

you Oil them, leave about an inch and a half at eacli cm . 



* 1 * fnr ininta ‘ as, if they were oiled all over, when you 
flry, for .^^uld not stick where the 

\yatcr, without receiving any damage. 



other, without being obstructed by 
the case. Wheel carriages have no clay driven in thdr ends, 
nor pinched, but are always left open, only the last, or those 
which are not to lead fire, which must be well secured. 






Horizonittl Water-Wheels. 

T'o make horlKOutai wheels for the water, first ^t a large 

lUgth'^“ each 'Sih^^fbeiug 

ounce cases, filled wiUi a propers 



Water-Mines. 

For water mines you must have a bowl with a wheel on 
it, made in the same manner us the water-wheel; only in 
its middle there must be a hole, of the same diameter as 
til at of the intended mine. These mines are Un-pots, with 
stiong bottoms, and a little more than two diameters in 
lengtli ; the mine must be fixed in the hole in the wheel, 
until its bottotn resting on the bowl ; then loaded witli ser- 
pents, crackers, stars, small water-rockets, &c, in the same 
manner aspotsof aigrettes ; but in their centre fix a case of 
Chinese fire, or a small gerbe, which must be lighted at the 
beginning of the last case on tlie wheel. These whecU are 
to be clothed as usual. 

s 2 
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Fire-Glohesfor tJie Water. \ 

Bowls for water“globes must be ver^ large, and the . 
wheels on them of ten sides i on each st<le nail apiece of ;j: 
wood four inches long; and on the outside of each piece 1 ; 
cut a groove, wide enough to receive about one- fourth of j 
the thickness of a four-ounce caaei these pic^s of wood ^ 
must be nailed in the middle of each face of the wheel, j 
and fixed in an. oblique diiecUon, so that the lire from the ^ 
cases may incline upwards t the wheel being thus prepared, 
tie in each groove a four-ounce case filled with a grey ; 
charge ; then cany ft leader from tlie tail of one case to the ? 
mouth of the other. ■ l ^ 

. Globes for these wheels arc made of two tin hoops, vyith. .• 
their edges outwards, fixed one within the other, at right ; 
angles. The diameter of these hoops must be rather less ^ 
than that of the wheel. Having made the globe, drive in i 
the centre of a wheel an iron spindle, which must stand | 
perpendicular, and its length be four or six indies more ^ 
than liie diameter of the globe, ^ | 

The spindle serves for an axis, on which is fixed the^ ^ 
globe, which must stand four or six inches from the wheel j 
round one side of cadi hoop must be soldered little bits of j 
. tin, two inches and a half distance from each other ; which | 
pieces must be tivo Inches in length each, and only ftistcned I 
at one end, the other ends being left loose, to turn lound ] 
the small portfii-es, and hold theiii ont these portdres must | 
be made of such a length as will last out the cnacs on the i 
wheel. There need not be any portfires at the bottom of \ 
the globe within four inches of the spindle ; as they would \ 
have no effect, but to turn the wheel: all the portfires j 
must be placed perpendicularly from the centre of the ^ 
globe, with their mouths outwards ; and must be dothed ] 
with leaders, so as all to take fire with the second ease of 1 
the wheel ; and the cases must burn two at a time, one op- | 
posite the other. When two cases of a wheel begin toge- ^ 
ther, two will end togetlier ; therefore the two opposite end | 
cases must Iiave their ends pinched and secured from fire. 
The method of firing such wheels is, by carrying a leader' j 
from the mouth of one of the first cases to that of the other i | 
and the leader being burnt through thb iniddle, will give' fire/ ^ 
to both at the same time. | 



Odoriferous Waters Balhons. 

Tuey are made in the same manner as air-balloons, 
but of very thin paper, and in diameter oue inch and three - 
fourths, with a vent of half an inch diiuueter. The shells 
being made, and quite dry, fill them with any of tlie , fol- 
lowing compositions, which must be rammed in tight; 
these balloons must he fired at the vent, and put into a 
bowl of water. Odoriferous works are generally fired in 
rooms. 

Composition L Saltpetre two ounces, flour ofsulplmr one 
ounce, Camphor half an ounce, yellow amber half an ounce, 
charcoal-dust three-fourths of an ounce, salt of benjamin 
half an ounce, all powdered very fine and well mixed. 

IL Saltpetre twelve ounces, meal -powder three ounces, 
frankincense one ounce, myrrh half an ounce, camphor 
half an ounce, cliarcoal three ounces, all moistened with 
tlie oil of spike. 

IH. Saltpetre two ounces, sulphur half an. ounce, anti- 
mony half an ounce, amber half an ounce, cedar raspings 
oncrfourth of an ounce, iill mixed with the oU of roses and 
a few drops of bergamot, 

IV. Saltpetre foiir ounces, sulphur one ounce, saw-duet 
of Juniper half an ounce, saw-dust of cypress one ounce, 
camphor one-fourth of an ounce, inyrrli two drams, dried 
rosemary one- fourth of an ounce, ajl moistened a little with 
the oil of roses. 

N. B, Water-rockets may be made with any of the above 
compoi^ltlons, with a little alteration, to make them Wakcr 
dr stronger, according to the size of the cases. 

' A Sea-fffhf ivith small Ships and a Fire-Ship. 

Having procured four or five small ships, of two or three 
feet in length, make a number of small report, which are 
to serve for gims. Of these range as many as yon please on 
each side of tlie upper decks ; then at the head and stern, of 
each ship fix a two-o«ace ease, eight inches long, filled with 
u alow portfire composition ; but take care to place it in such 
a manner that t^ fire may fall in the water, and not burn 
lJ)c riggmg : in these cases l>ore holes at ntioqnal distances 
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from on<$ anotlitr, but mAko as many in each case ns half 
the number of reports, so that one case may fire the guns 
on one sHc, and the other tliose on the opposite* The 
method of firing the guns is, by carrying a leader from the 
3ioh s in cases to the reports on the decks ; you must 
make thes<^ leaders very small, and be careful in calculating 
the bii ning of the sfoiv fire in the regulating cases, tliat 
more than two guns be not fired at a time. When you 
would have a broadside given, let a leader be carried to a 
cracker, placed on the outside of the ship j which cracker 
must be tied loose, or the reports will be too slow : in all 
the ships put artificial guns at the port-holes. Reports for 
these and similar occasions are made by filling small car- 
tridges with grained powder, pinching them close at eadi 
end, and, when used, boring a hole in the side, to which is 
placed a match or leader for firing them. 

Having filled and bored boles in two port-fires for regu- 
lating the guns in one ship, make all the rest exactly the 
samcj then, when you begin the engagement, light one 
ship first, and set it a sailing, and so on with the ivst, send- 
ing them out singly, which will make them fire regularly, at 
dift'erent times, without confusion ; for the time between the 
firing of each gun will be equal to that of lighting the slow 
fires. 

The fire-ship may be of any siae ; and need not be very 
good, for it is always lost in the action. To prepare a ship 
for this purpose, malte a port-fire equal in size with .those 
in the other ships, and place it at the stern; in every port 
place a large port-fire, filled with a very strong composition, 
and painted in imitation of a gun, and let them all he fired 
at once by a leader from the slow fire, within two or three 
diameters of its bottom ; all along both aides, on the top 
of the upper deck, lay etaivcompoaition about half an inch 
thick and one broad. Which must be wetted with thin size, 
then primed with meal-powder, and secured from fire by 
pasting paper over it ; in the place where you lay this com- 
position, drive some little tacks with flat heads, to hold it 
fast to the deck : this must be fired just after the sham 
guns; and when burning, will show a flame all round the 
ship ; at the head take up the decks, and put in a tin mortar 
loaded with crackers, which mortar must be fired by a 
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pipe from the end of the slow fire; the firing of this mprtar 
will sink the ship, and make a pretty conclusion, Thfu re- 
gulating port-fire of this ship must he lighted it the same : 
time with the first fighting ship. . ^ 

Having prepared all the ships for fighting, we 'Shall 
proceed with the management of them when on t e wa^r. 
At one end of the pond, just under the ^urface of the Tfl^ter,' 
fix two running blocks, at what distance you chodie the 
ships should fight ; and at the other end of the pond, op- 
posite to each of tliese blocks, under the water, fix a 
fiouble block ; then on the laud, by each of the do'uble 
blocks, place two small windlasses; round one of them 
turn one end of a small cord, and put the other end through 
one of the blocks ; then carry it through the single one at 
the opposite end of the pond, and bring it back through the 
double block again, and round the other windlass ? to this 
cord, new the double block, tie as many small strings as 
lialf the mutiber of the ships, at any distance; but these 
strings must not be more than two feet long each s make 
the loose end of each to a ship, just under her bow- 
sprit i for if tied to the keel, or too near the water, it will 
overset the ship. Half the ships being thus prepared, .near 
^e other double block fix two more windlasses, to which 
fasten a cord, and to it tie the otlier half of the ships as be- 
fore : when you fire the ships, pull in the cord with one of 
the windlasses, to get all the ships together ; and when you 
have set fire to the first, turn that wimllass which draws 
them out, and so on with the rest, till they am all out in 
the middle of the pond; then, by turning the other wind- 
lass, you will draw them back again ; by which method 
yoil may make them change sides, and tack about back- 
ward and forward at pleasure. For the fire-ship fix the 
blocks and windlasses between the others ; so that when 
she sails out, slie will be between tlie other ships : you 
must not let this ship advance till the guns at her porta take 
fire. 

7 ^ 0 Jire Sk^^Ilockets undei* Water, 

Yoi; must have stands made as usual, only the rails must 
1m placed flat instead of edgewise, and have holes in them 
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for the rocket^^ticks to go through j for if they were hum 
upon hooka, the motion of the water wooid throw them off- 
the mnds being made, if the pond is deep enough, sink 
them at the sides go deep, tiiat, when the rockets are in 
their heads may j ust appear above the surface of the water • 
to the mouth of each rocket fix a leader, which put thrmigh 
the hole with the stick ; then a little above the water mugt he 
a bomd* supported by the stand, and placed along one side 
of the rockets; then the ends of the leaders are turned tin 
through holes made in this board, exactly opposite the 
rockets. iJy this means you may fire them singly or all at 

once. Rockets may be fired by this method in the middle 
of a pond, by a Neptune, a swan, a water-wheel, or any 
thing else you choose. ^ 

Neptune in fiu C/mriot. 

To represent Neptune in his chariot, you must haye a 
Neptune (made of wood, or basket work) tis big as life, 
fixed on a float large enough to bear his Weight j on which 
Euust be two horses* heads and necks, so as to seem swim- 
ramg. For tlie wheels of the chariot, tliere must be two 
vertical wheels of black fire, and on Neptune's bead a 
liOiTi^ont^l wh^l of iiiilliAiit with iill its cuscsj to pltiy 
upwards. When this wheel is made, cover it with paper or 
pasteboard, cut and painted like Neptune's coronet ; then 
let the trident be made without prongs, but instead of them 
fix three eases of a weak grey charge, and on each horse’s 
head put an eight-ounce case of brilliant fire, and on the 
mouth of each lix a short case, of the same diameter, filled 
With the white’ flame composition enough to last out all the 
Cases on the wheels ; these short eases must be open at 
bottotti, that they may light the brilliant fires; for the 
horses’ eyes put small poit-fires, and in esich nostril put a 
amallcase half filled with grey charge, and the rest with 
port-fire composition. 

If Neptune is to give fire to any building on the water ; 
at ins first setting out, the wheels of tlie chariot, and that 
on his head, with the white flames on the horses* heads, 
and the poi't-fires in their eyes and nostrils, must all be 
bghted at once ; then from the bottom of the white fiaines 
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can y a leader to the trident. As Neptune is to advance by 
the help of a block and cord, you must manage It so as not 
to let him turn about, till the brilliant fires on the horses 
and the trident begin ; for it is by the fire from the horses 
(which plays almost upright) that the huiliding, or work, is 
lighted ; which must be thus prepoi'ed. From the mouth 
of the case which is to be first fired, hang some loose quick- 
match to receive the fire from the horses. When Neptune 
is only to be shown, by himself, witiiout setting fire to any 
other works, let the white flames on the horses be very 
short, and not to last longer than one esse of each wheel, 
and let two cases of each wheel burn at a time. 






Swans and Ducks in Water ^ 

If you would have swans or ducks discharge rockets 
into the water, they must be made hollqjv, and of paper, 
and filled with small water rockets, with, some blowing 
powder to throw them out : but if this is not done, they 
may be made of wood, which will last many times. Having 
made and pointed some swans, fix them on floats i then in 
the places where their eyes should be, bore holes two 
inches deep, inclining downwards, and wide enough to 
receive a small port-fire; the port^firc cases for this purpose 
must be made of brass, two inches long, and filled with a 
filow bright charge, In the middle of one of these cases 
make a little hole ; then put the port-fire in the eye-hole of 
the swan, leaving about half an inch to project out; and in 
the other eye put another port-fire, with a hole made in it : 
then in the neck of the swan, within two inches of one of 
the eyes, bore a hole slantwise, to meet that in the portrfire ; 
in tins hole put a leader, and carry it to a water-rocket, that 
must be fixed under the tail with its mouth upwards. On 
the top of the head place two one-ounce cases, four inches 
long each, driven with brilliant fire ; one of these cases 
must incline forwards, and the other backwards ; these 
must be lighted at the same time as the water- rocket ; to do 
which, bore a hole between them in the top of the swan's 
Lead, down to the hole in the port-fire, to which carry a 
leader ; if the swan is tilled with rockets, they must be tired 
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by A pipe from tho end of the water'^rocket under the tail^ 
When you set the swan a swimmings light the two eyes. 

I ■* ti 1 ; 
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Water Fouftti^n^, 



To make a fire-fountain for the water;^ first have n fioatr 
made of wood^ three feet diameter } then in the middie fix: 
aground perpendicular post^ four feet high^ mid two inches 
diameter ; round this post fix three circular wheels made of 
thin wood, without any spokes. The largest of these wheels 
must be plaoed within two or three inches of the float, and] 
must be nearly of the same diameter. The second wheel i 
must be two feet two inches diameter, and fixed at two feet 
distance from the first. The third wheel must be one footj 
four inches diameter, and fixed within six inches of the top i 
of the post ; the wheels being fixed^ take 18 four or eight- 
ounce cases of brilliant fire, and place them round the first 
Hvheel witli their mouths outwards, and inclining down? 
tvards j on the second wheel place 13 cases of the same, andj 
in tite same manner ae those on tlie first ; on the tiiiid, 1 
place eight more of tliese eases, in the same manner as be-] 
fore, and on the tpp of the post fix a gerbe ; then clothe all 
the cases with leaders, so that both they and the gerbe may 
take fire at tlie same time. Before firing this work, try it 
in the water to see whether the float is properly made so ns 
to k|^p the fountain upright. h 

■ • - 
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THE END. 
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